Introduction
The concept of sprawl has different meaning in different literature. Their review of the literature found that sprawl can alternatively or simultaneously refer to: (1) certain patterns of land-use, (2) processes of land development, (3) causes of particular land-use behaviors, and (4) consequences of land-use behaviors. They have reviewed many definitions of sprawl from different perspectives. It seems that sprawl is used both as a noun (condition) and verb (process); and suffers from a lack of clarity even though many would claim to 'know it when they see it' (Galster et al 2001) . Urban sprawl is defined as "The extension of the area of cities beyond the walkable range and the emergence of endless' cities", by (Angel, Parent, & Civco, 2007) .
Geographical Information system and Remote Sensing is a vital technology in any evolving urban growth study. Therefore, it's a collection, interpretation, analysis, managing, storing and distribution of Geospatial data which is very much important for urban sprawl detection and planning activities for managing the unplanned growth of a city. Remote Sensing can give detailed information about spatial and temporal information of urban morphology, infrastructure, land cover / land use patterns (Bhatta, 2010) . Remote sensing data are capable of detecting and measuring a verity of elements relating to the morphology of cities , such as the amount, shape, density, textural form , and spread of built up areas (Webster, 1995) . Four dimensions of any remote sensing image which has to be considered are spatial, spectral, radiometric and temporal.
To identify the quantification, characterization and dimension of sprawl using index defined by George Galster in his paper 'Wrestling Sprawl to the Ground: Defining and measuring an elusive Concept'. The main objective of this paper is to calculate and analysis the results of this index.
Study Area and Data Used
Rajkot is one of the fastest developing cities located on the western part of India (Figure 1 ). It was founded by the ruler of Sardhar 1608 A. D. on the west bank of the river Aji as a small fortified town .which has now grown into a one of the major cities of Gujarat. City of Rajkot has Madhapar and Manharpur out growth in the north-west of Rajkot city. There is outgrowth of Bedi in north east direction of the city. More growth is observed in western region which has Munjka and Mota Mava outgrowth. And in the south we can see Vavdi and Kotharia outgrowth (Gazetteer, Rajkot, GOI).
The study has been conducted using LISS IV data acquired from RESOURCESAT-2 satellite image of Rajkot city. 
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Methodology
The methodology consists of several steps: data collection from multiple sources, data processing such as image fusion and digitizing, temporal mapping, evaluation based on spatial indicators and comparisons. The main quantitative analysis includes morphology analysis and spatial pattern analysis.
For this study multi date satellite data have been collected and georeferenced. Visual image interpretation has been performed on this remote sensing data to obtain the urban area from the satellite image. Ward boundaries were superimposed on the urban layer. Land use layer was created from the PDF first step was to convert the PDF into image. Then this image was georeferenced with the satellite data and the Land use layer was digitized from this image. This layer gives information about the land use according to the government rules. Population data from Census of India was integrated with the ward boundaries. Grid of different size were created using fishnet tool. Population data was then integrated with grids and a micro level analysis is done for different indices are calculated for the understanding the characterization and dimension of urban sprawl namely density, continuity, concentration, clustering, centrality, mixed use. These indexes have been modified according to the demographic data. The study area is divided into square grids of 500m×500m. On these grids all the urban sprawling index are calculated using field calculator.
Indices Calculation
Urban sprawl quantification is done using the indices. These indices can be used to understand the characteristics of urban sprawl. The methodology used to measures urban sprawl will be identified and procedures will be developed to compute these indicators in GIS environment. The following Table 1 shows the indicators of sprawl defined by (Galster et al ,2001) .
In this paper the study area is divided into small grids of 500m×500m and bigger grids are of 1000m×1000m. The above mentioned measures are calculated grids level.
Results and Discussions

Density
Density is calculated to show the population in a particular area. In this paper micro level analysis is done for each index which gives a better result. Density is calculated using the following formula.
Gross Density = (Total population Grid/ Built up Area of Grid)
Where Grid Size = 500×500 meters, and 1 dot = 1,000 person 
Continuity
Continuity is the degree to which developable land has been built upon at urban density in an unbroken manner (Ewing, 1997; Harvey & William, 1965) .
Following formula is used to calculate continuity:
Continuity = Developed area /total metropolitan area
According to Figure 4 and Figure 5 given above continuity for 2001 is 0.34 and for 2011 is 0.66. Hence, it is observed that continuous development has taken place over a period of time. A ribbon development pattern has been observed in North West direction and in the south direction. There is a smooth and continuous development which indicates extent of scattered development. Most of the growth has happened along the fringes of urban area. Water bodies, protected wetlands, forest, parks, other public reservation are not considered as interruptions of continuous development pattern.
Concentration
Concentration is the degree to which development is located disproportionately in relative to 500m x 500m of the total urban area rather than spreading evenly throughout.
Following formula is used to calculate concentration as proposed by Galster et al. (2001) , where: 
Clustering
Clustering is the degree to which development has been tightly bunched to minimize the amount of land in each 1000m x 1000m grid of developable land occupied by residential or non-residential uses.
Following formula is used for calculating the clustering (Galster, 2001) . 
Centrality
Centrality is the degree to which residential or non-residential development is located close to the central business district (CBD) of urban area has been studied.
The following equation is used to calculate centrality (Galster et al., 2001) : where as it has become higher for 2011 to 7.6. Increase in centrality, is one of the most common elements of sprawl. Highly decentralized area as residential and non-residential are spread over a lager region. Decentralization of Sprawl in urban area is often cited as a cause for longer travel distances and consumption of more time reflects inefficiencies in land use. The result reveals the pattern is poly nuclear, represents more than one commercial and industrial area. Hence it results in shortening employee's journey to work. Employees are distributed all over the urban region.
Mixed Use
Mixed land use is the degree to which substantial number of two different land uses exits within the same grid. These results can be of great use for developing the city plan. According to these results Rajkot Municipal Corporation can take up the issues in each ward and work on the development of the city ward by ward. Each Index has been calculated for a 500 m x 500 m grid which leads to better understanding of the areas which require more attention and areas which are open for new development. 
